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Summary of the Project 


This project was focused on assessing the effects of prevailing land uses, such as habitat 
fragmentation, selective logging, and fire, on biomass and carbon storage in Amazonian forests, 
and on the dynamics of carbon sequestration in regenerating forests. Ancillary goals included 
developing GIS models to help predict the future condition of Amazonian forests, and assessing 
the effects of anthropogenic climate change and ENSO droughts on intact and fragmented 
forests. Ground-based studies using networks of permanent plots were linked with remote- 
sensing data (including Landsat TM and AVHRR) at regional scales, and higher-resolution 
techniques (IKONOS imagery, videography, LDDAR, aerial photographs) at landscape and local 
scales. 


The project’s specific goals were quite eclectic and included: 

• Determining the effects of habitat fragmentation on forest dynamics, floristic 
composition, and the various components of above- and below-ground biomass 

• Assessing historical and physical factors that affect trajectories of forest regeneration and 
carbon sequestration on abandoned lands 

• Extrapolating results from local studies of biomass dynamics in fragmented and 
regenerating forests to landscape and regional scales in Amazonia, using remote sensing 
and GIS 

• Testing the hypothesis that intact Amazonian forests are functioning as a significant 
carbon sink 

• Examining destructive synergisms between forest fragmentation and fire 

• Assessing the short-term impacts of selective logging on aboveground biomass 

• Developing GIS models that integrate current spatial data on forest cover, deforestation, 
logging, mining, highways and roads, navigable rivers, vulnerability to wildfires, 
protected areas, and existing and planned infrastructure projects, in an effort to predict 
the future condition of Brazilian Amazonian forests over the next 20-25 years 

• Devising predictive spatial models to assess the influence of varied biophysical and 
anthropogenic predictors on Amazonian deforestation 
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Scientific Productivity 

This investigation was among the most dynamic of all LBA-fiinded projects in terms of scientific 
productivity. In total, this project yielded: 

• 81 refereed publications overall 

• 8 papers in Science and Nature 

• 44 articles in other leading international journals ( Ecology , Ecological Applications, 
Trends in Ecology and Evolution , Journal of Ecology, Journal of Applied Ecology, 
Conservation Biology, Biological Conservation, Environmental Conservation, 
Biodiversity and Conservation, Forest Ecology and Management, Biotropica, Journal of 
Tropical Ecology, Environmental Monitoring and Assessment, Journal of Vegetation 
Science, American Journal of Botany, Journal of Biogeography, Soil Biology and 

Biochemistry). 

There was excellent progress toward the original objectives of this project, particularly in terms 
of: 

• Documenting the impacts of forest fragmentation on carbon storage, cycling, and 
production of atmospheric carbon emissions (Laurance 1998b, 1998c, 1999a, 200 Id; 
Laurance et al. 1997, 1998a, 1998c, 1998d, 2000a; Nascimento and Laurance 2002, in 
press). 

• Assessing the impacts of habitat fragmentation on plant-community composition, forest 
structure, and forest dynamics (Ferreira and Laurance 1997; Laurance et al. 1998b, 

1998c, 1999b, 2001c; Laurance and Delamonica 1998; Mesquita et al. 1999; Gascon et 
al. 2000; Ickes and Williamson 2000; Delamonica et al. 2001; Laurance 2000a, 2000b, 
200 If, 2002a; Cochrane and Laurance 2002). 

• Studying the temporal trajectories of succession and biomass accumulation in secondary 
forests of varying ages and disturbance histories (Mesquita et al. 1998, 2001; Mesquita 
1999; Nelson et al. 1999; Williamson et al. 1999a, 1999b; Williamson and Costa 2000; 
Williamson and Mesquita 2001; Ganade et al., in press; Monaco et al., in press). 

• Evaluating the effects of inter-annual weather variability and potential anthropogenic 
climate change on fragmented and intact Amazonian forests (Phillips et al. 1998, 2002; 
Williamson et al. 2000; Laurance and Williamson 2001 ; Laurance et al. 2001d, 2002a; 
Malhi et al. 2002). 

• Developing GIS models to predict the local and regional effects of Amazonian 
development activities (Laurance et al. 2001b, 2002b, 2002c, in press; Albemaz et al., 
submitted). 
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• Evaluating current development trends and policies in Brazilian Amazonia (Laurance 
1998a, 1999c, 2000c, 2002b; Laurance and Feamside 1999, 2002; Laurance and 
Vasconcelos 2000; Bierregaard et al. 2001; Gascon et al. 2001, 2003; Feamside and 
Laurance 2002; Ferreira et al., in press; Laurance et al. 2000b, 2001a, 200 Id, 2002a, 
2002b, 2002c) and throughout the tropics (Laurance 2000d, 2001a, 2001b). 

Additional studies focused on relationships between soils and Amazon forest biomass (Laurance 
et al. 1999a), on the use of high-resolution remote-sensing in tropical forest management and 
research (Read et al. 2003), on the density of large trees (Williamson et al. 1999b) and ecological 
determinants of wood density in Neotropical forests (Wiemann and Williamson, in press; 
Williamson and Wiemann, submitted), on the ecological impacts of selective logging on forest 
biomass (Rittl and Laurance 2002), and on the general ecology of fragmented Amazonian forests 
(Laurance 1998d, 1999b, 2001c, 2001e, 2001g; Laurance and Cochrane 2001; Lovejoy et al. 
2001; Laurance et al. 2002d, 2003; Laurance and Vasconcelos, in press). 


Training and Education 

As part of this project, we maintained very active training programs for graduate students, 
postdoctoral fellows, and undergraduate interns. Our project provided financial support and 
advanced training in rainforest ecology, remote sensing, and GIS applications for: 

• 6 Brazilian graduate students (Henrique Nascimento, Ph.D. completed; Carlos Rittl, 
Ph.D. completed; Leandro Ferreira, Ph.D. completed; Luciana Monaco, M.Sc. 
completed; Adriana Rubenstein, M.Sc. completed; Marcelo Moreira, M.Sc. completed) 

• 2 Brazilian postdoctoral researchers (Dr Eduardo Venticinque, Dr Ana Albemaz) 

• 8 Latin American interns and research assistants (Marcelo Moreira, Sammya D’Angelo, 
Tito Fernandes, Ana Andrade, Carlos Da Costa, Adriano Jerozolinski, Juan Rodriguez, 
Rachael Silva) 

• 2 U.S. graduate students (Morgan Schmidt, Scott Bergen). 


We also sponsored a number of short-courses, symposia, and workshops for decision-makers and 
undergraduate and graduate students, designed to improve scientific capabilities and 
environmental management in the Amazon (partially support by the U.S. Agency for 
International Development), including: 

• February 2000: Forest Fragmentation in the Amazonian Landscape. This was a three- 
week course for 20 undergraduate students from Amazonian universities, which focused 
on the causes and impacts of habitat destruction in the Amazon. 
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• May 1999-2001 : Amazonian Decision-makers Course. This intensive four-day course is 
designed for those whose jobs have a direct impact on the natural resources in the 
Amazon. This year the course was held in Silves and Itacoatiara, Amazonian cities 
where development projects on eco-tourism and sustainable forestry are under way. 
Twenty professionals, representing governmental and non-governmental agencies from 
Amazonas, Para, Acre, Roraima and Brasilia, attended the course. 

• July-August 1998-2001 : Ecology of the Amazonian Forest. This month-long field-course 
provides advanced training in ecology, field biology, and conservation science for 
graduate students from Latin America and the U.S. Twenty students from five countries 
participated this year. 

• September 2001 : Enhancing Comparative Research Opportunities for Young Scientists in 
Tropical and Subtropical Plant Ecology. This program facilitates a free exchange of 
young scientists among six intensively studied sites in tropical and subtropical 
ecosystems, where senior Mellon Foundation-funded plant ecologists have long-term 
research interests. 

• January 2002: The Future of the Amazon: Impacts of Deforestation and Climate Change. 
This three-day event at the Smithsonian Tropical Research Institute in Panama involved a 
public symposium (attended by an audience of about 150 people that included the 
Brazilian and Ecuadorian Ambassadors to Panama) and an intensive two-day workshop. 

It brought together nearly two dozen leading ecologists, climatologists, and ecosystem 
modelers who focused on assessing the interactions of deforestation and regional climate 
change in the Amazon. 


Finally, we had an active outreach program to communicate our scientific findings to the 
general public in Brazil and elsewhere. This was achieved by: 

• Many popular and semi-technical publications in Portuguese (e.g. Laurance and 
Delamonica 1998; Mesquita 1999; Williamson et al. 1999b; Laurance and 
Vasconcelos 2000; Delamonica et al. 2001; Laurance 2001c; Feamside and 
Laurance 2002; Laurance et al. 2002b; Monaco et al., in press). 

• Numerous seminars and public lectures in Manaus, Belem, Brasilia, and elsewhere in 
Brazil. 

• Frequent interviews with Brazilian and international newspapers, radio, and TV news 
programs. 

• Invited testimony before the Brazilian Congress (Camera de Deputatos) on the 
conservation of Amazonian forests. 
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Data and Metadata Submissions to LBA-DIS 

This project is continuing under LBA Phase II, which will be completed at the end of 2005. 

To date we have consistently met all LBA requirements for data archival. We have compiled 
extensive, long-term datasets (>20 years) on the dynamics of aboveground biomass of large trees 
(>10 cm diameter) and lianas within 69 1-ha plots in fragmented and continuous forests in the 
central Amazon (these plots are currently being georeferenced using differential GPS). Detailed 
data on >20 soil chemistry and texture parameters have also been collected for most plots. All of 
these data have been lodged on the LBA-DIS metadatabase system, and are available to LBA 
investigators. 

In addition, we maintain a website with a publication list and up-to-date information on our 
project, including a description of our LBA-related activities (www.inpa.gov.br/pdbff). 


REFERENCES 

Albemaz, A. L., W. E. Magnusson, F. Luizao, C. Yano, and W. F. Laurance. Submitted. 

Factors affecting conversion of natural areas to agriculture in a forest-savanna 
environment in eastern Amazonia. Forest Ecology and Management. 

Cochrane, M. A., and W. F. Laurance. 2002. Fire as a large-scale edge effect in Amazonian 
forests. Journal of Tropical Ecology 18:31 1-325. 

Delamonica, P., W. F. Laurance, and S. G. Laurance. 2001 . A fragmentaqao de floresta e as 
estrategias para a conservaqao. Pages 283-301 in As Florestas do Rio Negro (A. A. 
Oliveira and D. Daly, eds.), Universidade Paulista Press, Brazil. 

Feamside, P. M., and W. F. Laurance. 2002. O future da Amazonia: os impactos do Programa 
Avanqa Brasil. Ciencia Hoje (Brazil), May, vol. 31, pp. 61-65. 

Ferreira, L. V., and W. F. Laurance. 1997. Effects of forest fragmentation on mortality and 
damage of selected trees in central Amazonia. Conservation Biology 11:797-801. 

Ferreira, L. V., E. M. Venticinque, R. Lemos de Sa, and L. C. Pinage. In press. Protected areas 
or paper parks: the importance of protected areas in reducing deforestation in Rondonia, 
Brazil. Biodiversity and Conservation. 

Ganade, G., Mesquita, R. C. G., and Ickes, K. In press. Natural regeneration in secondary 

forests of central Amazonia: distance from the forest edge. Journal of Tropical Ecology. 

Gascon, C., R. O. Bierregaard, W. F. Laurance, and J. R. Rankin-de Merona. 2001. 

Deforestation and forest fragmentation in the Amazon. Pages 21-30 in Lessons from 
Amazonia: Ecology and Conservation of a Fragmented Forest (R. O. Bierregaard et al., 
eds.), Yale University Press, New Haven, Connecticut. 

Gascon, C., W. F. Laurance, and T. E. Lovejoy. 2003. Forest fragmentation and biodiversity in 
central Amazonia. Pages 33-48 in How Landscapes Change: Human Disturbance and 
Ecosystem Fragmentation in the Americas (G. A. Bradshaw and P. Marquet, eds.). 
Springer, New York. 



7 


Gascon, C., G. B. Williamson, and G. A. B. da Fonseca. 2000. Receding forest edges and 
vanishing reserves. Science 288:1356-1358. 

Ickes, K., and G. B. Williamson. 2000. Edge effects and ecological processes — are they on the 
same scale? Trends in Ecology and Evolution 15:373. 

Laurance, W. F. 1998a. A crisis in the making: responses of Amazonian forests to land use and 
climate change. Trends in Ecology and Evolution 13:41 1-415. 

Laurance, W. F. 1998b. Dynamics and biomass of Amazonian forest fragments. ITTO Tropical 
Forest Update 8(1): 12-13. 

Laurance, W. F. 1998c. A long-term study of Amazonian forest fragments. Newsletter of the 
Center for Tropical Forest Science, Summer 1998, p. 14. 

Laurance, W. F. 1998d. Fragments of the forest. Natural History Magazine, July/ August, 
107(6), pp. 34-38. 

Laurance, W. F. 1999a. Gaia's lungs: Are rainforests inhaling earth's excess carbon dioxide? 
Natural History Magazine March/April, 108 (2), p. 96. 

Laurance, W. F. 1999b. Introduction and synthesis. Biological Conservation 91:101-107. 

Laurance, W. F. 1999c. Reflections on the tropical deforestation crisis. Biological 
Conservation 91:1 09- 117. 

Laurance, W. F. 2000a. Do edge effects occur over large spatial scales? Trends in Ecology and 
Evolution 15:134-135. 

Laurance, W. F. 2000b. Edge effects and ecological processes — are they on the same scale? 
Trends in Ecology and Evolution 15:373. 

Laurance, W. F. 2000c. Mega-development trends in the Amazon: implications for global 
change. Environmental Monitoring and Assessment 61:11 3-122. 

Laurance, W. F. 2000d. Cut and mn: the dramatic rise of transnational logging in the tropics. 
Trends in Ecology and Evolution 15:433-434. 

Laurance, W. F. 2001a. Tropical logging and human invasions. Conservation Biology 15:4-5. 

Laurance, W. F. 2001b. Future shock: forecasting a grim fate for the Earth. Trends in Ecology 
and Evolution 16:531-533. 

Laurance, W. F. 2001c. Projeto de Dinamica Biologica de Fragmentos Florestais. Pages 96-97 
in Biologia de Conservagdo (R. B. Primack and E. Rodrigues, eds.). Universidade 
Paulista Press, Sao Paulo, Brazil. 

Laurance, W. F. 2001d. Fragmentation and plant communities: synthesis and implications for 
landscape management. Pages 158-167 in Lessons from Amazonia: Ecology and 
Conservation of a Fragmented Forest (R. Bierregaard et al., editors). Yale University 
Press, New Haven, Connecticut. 

Laurance, W. F. 200 le. Forest fragmentation in the Amazon: research and conservation 

implications. Pages 111-116 in Ecologia y Conservacion de Bosques Neotropicales (M. 
R. Guariguata and G. H. Kattan, eds.). Editorial Agroamerica, San Jose, Costa Rica. 

Laurance, W. F. 200 If. Floristic changes in Amazonian forest fragments. Newsletter of the 
Center for Tropical Forest Science. Summer, pp. 4-14. 

Laurance, W. F. 200 lg. The hyper-diverse flora of the central Amazon: an overview. Pages 47- 
53 in Lessons from Amazonia: Ecology and Conservation of a Fragmented Forest (R. 
Bierregaard et al., editors). Yale University Press, New Haven, Connecticut. 

Laurance, W. F. 2002a. Hyperdynamism in fragmented habitats. Journal of Vegetation 
Science 13:595-602. 

Laurance, W. F. 2002b. Brazil cracks down on illegal logging. Trends in Ecology and 



8 


Evolution 17:63. 

Laurance, W. F., A. Albemaz, and C. Da Costa. 2001a. Is deforestation accelerating in the 
Brazilian Amazon? Environmental Conservation 28:305-311. 

Laurance, W. F., A. Albemaz, and C. Da Costa. 2002b. O desmatamento esta se accelerando na 
Amazonia brasileira? BiotaNeotropica 2:1-9 (www.biotaneotropica.orb.br). 

Laurance, W. F., A. K. M. Albemaz, G. Schroth, P. M. Feamside, E. Venticinque, and C. Da 
Costa. 2002c. Predictors of deforestation in the Brazilian Amazon. Journal of 
Biogeography 29:737-748. 

Laurance, W. F. and R. O. Bierregaard, Jr. (editors). 1997. Tropical Forest Remnants: Ecology, 
Management, and Conservation of Fragmented Communities. University of Chicago 
Press, Chicago, Illinois. 

Laurance, W. F., and M. A. Cochrane. 2001. Synergistic effects in fragmented landscapes. 
Conservation Biology 15:1488-1489. 

Laurance, W. F., M. A. Cochrane, S. Bergen, P. M. Feamside, P. Delamonica, C. Barber, S. 
D’Angelo, and T. Fernandes. 2001b. The future of the Brazilian Amazon. Science 
291:438-439. 

Laurance, W. F., M. Cochrane, S. Bergen, P. M. Feamside, P. Delamonica, S. D’Angelo, C. 
Barber, and T. Fernandes. In press. The future of the Amazon. In Tropical 
Rainforests: Past, Present, and Future (E. Bermingham, C. Dick, and C. Moritz, eds.), 
University of Chicago Press, Chicago, Illinois. 

Laurance, W. F., and P. Delamonica. 1998. Ilhas da sobrevivencia na Amazonia. Ciencia Hoje 
(Brazil), September, 24(142):26-31. 

Laurance, W. F., P. Delamonica, S. G. Laurance, H. L. Vasconcelos, and T. E. Lovejoy. 2000a. 
Rainforest fragmentation kills big trees. Nature 404:836. 

Laurance, W. F., and P. M. Feamside. 1999. Amazon burning. Trends in Ecology and 
Evolution 14:457. 

Laurance, W. F., and P. M. Feamside. 2002. Issues in Amazonian development. Science 
295:1643-1644. 

Laurance, W. F., P. M. Feamside, M. A. Cochrane, S. D’Angelo, S. Bergen, and P. Delamonica. 
200 Id. Development of the Brazilian Amazon. Science 292:1652-1654. 

Laurance, W. F., P. M. Feamside, S. G. Laurance, P. Delamonica, T. E. Lovejoy, J. M. Rankin- 
de Merona, J. Q. Chambers, and C. Gascon. 1999a. Relationship between soils and 
Amazon forest biomass: a landscape-scale study. Forest Ecology and Management 
118:127-138. 

Laurance, W. F., L. V. Ferreira, C. Gascon, and T. E. Lovejoy. 1998a. Biomass decline in 
Amazonian forest fragments. Science 282:161 la. 

Laurance, W. F., L. V. Ferreira, J. M. Rankin-de Merona, and S. G. Laurance. 1998b. Rain 
forest fragmentation and the dynamics of Amazonian tree communities. Ecology 
79:2032-2040. 

Laurance, W. F., L. V. Ferreira, J. M. Rankin-de Merona, S. G. Laurance, R. Hutchings, and T. 
E. Lovejoy. 1998c. Effects of forest fragmentation on recruitment patterns in 
Amazonian tree communities. Conservation Biology 12:460-464. 

Laurance, W. F., C. Gascon, and J. M. Rankin-de Merona. 1999b. Predicting effects of habitat 
destruction on plant communities: a test of a model using Amazonian trees. Ecological 
Applications 9:548-554. 

Laurance, W. F., S. G. Laurance, L. V. Ferreira, J. Rankin-de Merona, C. Gascon, and T. E. 





9 


Lovejoy. 1997. Biomass collapse in Amazonian forest fragments. Science 278:1 1 17- 
1118. ' 

Laurance, W. F., S. G. Laurance, and P. Delamonica. 1998d. Tropical forest fragmentation and 
greenhouse gas emissions. Forest Ecology and Management 110:173-180. 

Laurance, W. F., T. E. Lovejoy, H. L. Vasconcelos, E. M. Bruna, R. K. Didham, P. C. Stouffer, 

C. Gascon, R. O. Bierregaard, S. G. Laurance, and E. Sampiao. 2002d. Ecosystem decay 
of Amazonian forest fragments: a 22-year investigation. Conservation Biology 16:605- 
618. 

Laurance, W. F., D. Perez-Salicrup, P. Delamonica, P. M. Feamside, S. D’Angelo, A. 

Jerozolinski, L. Pohl, and T. E. Lovejoy. 2001c. Rain forest fragmentation and the 
structure of Amazonian liana communities. Ecology 82:105-1 16. 

Laurance, W. F., G. Powell, and L. Hansen. 2002a. A precarious future for Amazonia. Trends 
in Ecology and Evolution 17:251-252. 

Laurance, W. F., J. M. Rankin-de Merona, A. Andrade, S. G. Laurance, S. D’Angelo, T. E. 

Lovejoy, and H. L. Vasconcelos. 2003. Rainforest fragmentation and the phenology of 
Amazonian tree communities. Journal of Tropical Ecology 19:443-449. 

Laurance, W. F., and H. L. Vasconcelos. 2000. A decada da decisao para a Amazonia. Ciencia 
Hoje (Brazil) 27(160):59-62. 

Laurance, W. F., and H. L. Vasconcelos. In press. Ecological effects of habitat fragmentation 

in the tropics. In Agroforestry and Biodiversity Conservation in Tropical Landscapes (G. 
Schroth, G. A. B. Fonseca, C. A. Harvey, C. Gascon, H. L. Vasconcelos, and A. M. Izac, 
eds.). LAG International, New York, New York. 

Laurance, W. F., H. L. Vasconcelos, and T. E. Lovejoy. 2000b. Forest loss and fragmentation in 
the Amazon: Implications for wildlife conservation. Oryx 34:39-45. 

Laurance, W. F., and G. B. Williamson. 2001. Positive feedbacks among forest fragmentation, 
drought, and climate change in the Amazon. Conservation Biology 15:1529-1535. 

Laurance, W. F., G. B. Williamson, P. Delamonica, A. Olivera, C. Gascon, T. E. Lovejoy, and L. 
Pohl. 200 Id. Effects of a severe drought on Amazonian forest fragments and edges. 
Journal of Tropical Ecology 17:771-785. 

Lovejoy, T. E., W. F. Laurance, and H. L. Vasconcelos. 2001. The Biological Dynamics of 
Forest Fragments Project: an overview. Newsletter of the Center for Tropical Forest 
Science. Summer, pp. 4-14. 

Malhi, Y., O.L. Phillips, T. Baker, S. Almeida, T. Frederiksen, J. Grace, N. Higuchi, T. Killeen, 
W. F. Laurance, et al. 2002. An international network to understand the biomass and 
dynamics of Amazonian forests (RAIF). Journal of Vegetation Science 13:439-450. 

Mesquita, R. C. G. 1999. O impacto da remofao do dossel de uma mata secundaria no 

crescimento de duas especies de interesse economico da Amazonia. Pages 261-276 in 
Floresta Amazdnica: Dinamica, Regeneragao e Manejo (C. Gascon and P. Moutinho, 
eds.), ENPA, MCT, Manaus. 

Mesquita, R., P. Delamonica, and W. F. Laurance. 1999. Effects of surrounding vegetation on 
edge-related tree mortality in Amazonian forest fragments. Biological Conservation 
91:129-134. 

Mesquita, R. C. G., K. Ickes, G. Ganade, and G.B. Williamson. 2001. Alternative successional 
pathways following deforestation in the Amazon Basin. Journal of Ecology 89:528-537. 

Mesquita, R. C. G., S. Workman, and C. Neely. 1998. Slow litter decomposition in a Cecropia- 
dominated secondary forest of central Amazonia. Soil Biology and Biochemistry 30:167- 



10 


175. 

Monaco, L. M., R.C.G. Mesquita, and G.B. Williamson. In press. O banco de sementes de uma 
floresta secundaria Amazonica dominado por Vismia. Acta Amazonica. 

Nascimento, H. E. M., and W. F. Laurance. 2002. Total aboveground biomass in central 
Amazonian rainforests: a landscape-scale study. Forest Ecology and Management 
168:311-321. 

Nascimento, H. E. M., and W. F. Laurance. In press. Biomass dynamics in Amazonian forest 
fragments. Ecological Applications. 

Nelson, B.W., Mesquita, R.C.G., Pereira, J.L.G., Souza, S. and Couto, L.B. 1999. Allometric 
regressions for improved estimate of secondary forest biomass in the Central Amazon. 
Forest Ecology and Management 117:149-167. 

Phillips, O. L., Y. Malhi, N. Higuchi, W. F. Laurance, et al. 1998. Changes in the carbon 
balance of tropical forests: evidence from long-term plots. Science 282:439-442. 

Phillips, O. L., Y. Malhi, B. Vinceti, T. Baker, S. Lewis, N. Higuchi, W. F. Laurance, P. Nunez 
Vargas, R. Vasquez Martinez, S. Laurance, L.V. Ferreira, M. Stem, S. Brown, and J. 
Grace. 2002. Changes in the biomass of tropical forests: evaluating potential biases. 
Ecological Applications 12:576-587. 

Read, J. M., D. B. Clark, E. M. Venticinque, and M. P. Moreira. 2003. Application of 1-m and 
4-m resolution satellite data to research and management in tropical forests. Journal 
of Applied Ecology 40:592-600. 

Rittl, C., and W. F. Laurance. 2002. Effects of reduced-impact logging on forest carbon stocks 
in central Amazonia. Poster presentation. Conference on Working Forests in the Tropics, 
Gainesville, Florida. 

Wiemann, M.C., and G.B. Williamson. In press. Geographic variation in wood specific 

gravity: Effects of latitude, temperature, and precipitation. Wood and Fiber Science. 

Williamson, G.B., and F. Costa. 2000. Dispersal of Amazonian trees: Hydrochory in 
Pentaclethra macroloba. Biotropica 32:548-552. 

Williamson, G.B., F. Costa, and C.V. Minte Vera. 1999a. Dispersal of Amazonian trees: 
Hydrochory in Sxvartzia polyphylla. Biotropica 31:460-465. 

Williamson, G. B., R. C. G. Mesquita, G. Ganade, e K. Ickes. 1999b. Estrategias de arvores 
pioneiras nos neotropicos. Pages 131-144 in Floresta Amazonica: Dinamica, 
Regeneraqdo e Manejo (C. Gascon and P. Moutinho, eds.), INPA, MCT, Manaus. 

Williamson, G. B., T. van Eldik, P. Delamonica, and W. F. Laurance. 1999c. How many 
millenarians in Amazonia: sizing up the ages of large trees. Trends in Plant Science 
10:387. 

Williamson, G. B., W. F. Laurance, A. Oliveira, P. Delamonica, C. Gascon, T. E. Lovejoy, and 
L. Pohl. 2000. Amazonian wet forest resistance to the 1997-98 El Nino drought. 
Conservation Biology 14:1538-1542. 

Williamson, G. B., and R. C. G. Mesquita. 2001. Effects of fire on rain forest regeneration in 
the Amazon. Pages 325-334 in Lessons from Amazonia: Ecology and Conservation of a 
Fragmented Forest (R. Bierregaard et al., editors). Yale University Press, New Haven, 
Connecticut. 

Williamson, G.B., and M. C. Wiemann. Submitted. Age-dependent versus size-dependent 
variation in wood specific gravity of tropical trees. American Journal of Botany. 


